Daunorubicin-induced DNA lesions in isolated rat hepatocytes and mammary epithelial cells.
Daunorubicin, an anticancer drug, induces primarily mammary adenocarcinoma in Sprague-Dawley rats. We investigated daunorubicin-induced DNA lesions in enzymatically isolated mammary epithelial cells and hepatocytes from 7-8-week-old female Sprague-Dawley rats. Differences were observed in the type and quantity of DNA lesions in mammary epithelial cells and hepatocytes as determined by alkaline elution analysis. DNA single-strand breaks and proteinase-K-sensitive cross-linking lesions were observed in mammary epithelial cells. Hepatocytes appeared to have significantly lower relative frequencies of single-strand breaks than mammary epithelial cells when treated with daunorubicin (1.5-10.0 micrograms/10(6) cells). Hepatocytes displayed two types of cross-link. One form was sensitive to proteinase-K digestion, whereas the other form was insensitive. The metabolism of daunorubicin to the aglycone metabolites was substantially lower in mammary cells than in hepatocytes. However, the total uptake of the drug was similar in these two cell types. A metabolite, 7-deoxydaunorubicinol aglycone, was unable to induce single-strand breaks or cross-linking lesions in mammary epithelial cells. Both cell types exhibited a similar ability to repair radiation-induced single-strand breaks of DNA. However, the mammary cells may be less able to repair daunorubicin-mediated DNA damage. These results revealed that mammary epithelial cells are less able to metabolize the active mutagen/carcinogen, daunorubicin, than are hepatocytes. This, coupled with the observations of greater apparent DNA damage in mammary cells, may be of primary importance in the drug-induced carcinogenicity in the rat mammary tissue.